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INTRODUCTION 


The Bureau cf Mines receives and answers many requests for information 
on the quelities end properties of American coals, and alco publishes many 
papers that cecal with coal characteristics. Compilations of chemical analyses 
of coal from specific locations are contained in a series of technical papers, 2/ 
by States, whereas typical analyses 87 coal scams, by Statcs and counties, are 
given in data books, volumes 1 to 7,6 by producing districts, as defincd in 
the Bituminous Coal Act cof 1937. Bulletin lo, "Typical Analyses of Coals of 
the United States,* condcnsos and supplements these data books, which do not 
apply to the Western States, Othcr coal proporties aro described in numcrous 
publications listcad in the Bureau of Mines Bibliography of Publications. 
However, no reccnt publication lists avcrage B.t.u. values by rank on a Statc- 
wide and national scale. Averages have becn cstimatcd in the past, and some 
of them are included in this papor for comparison. 


RESULTS OF CALCULATIONS 


Tho avorage and the ranges of as-received B.t.u. values of Amorican coals 
on a Nation-wide basis, as founc by the statistical mothod discribed in this 
paper, are givon in table 2 and on a State-wide basis in table 3. The follow 
ing ls abctractcd from teblo 2:3 


Average 
Rank as-rec'd B.t.u. contoant 
Anthracite (Pennsylvania only )ecccccscccs | 12,750 
Bs tuminous: (6l)) sis<eueeeenseetaseseseeas 15,100 
Low-volatile bituminous, eossccccceseces 14, 20C 
Medium-volatile bituminous. cccccccecccs 1h, O00 
High-volatile bituminousd.scccceccccecces 12,900 
Subbitumi nous. ccscecccccccccesesccececens 9550 
LION COcesa veh cues Wiekseesseeesweee oeaeee 7,000 
AUD rari ssi acsse sew es aceon ewe ewenee.eeeek 13,000 


EVALUATION OF POSSIBLE METHODS 


In deriving avorage B,t.u. values for coals, the rosults depend on the 


type of data available and the methods of calculetion. Tho data, or analyses 
a Seo page 10, 
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may represent any of three types of samples - mine, tipple, or delivered. In 
mine sampling, a channel cut is made of a vertical face of the coal bed, care- 
fully excluding most of the impurities, and the mterial retained is the 
sample. It is readily seen that mine samples are selected samples and do not 
strictly represent the unmined coal bed, unless the coal contains no mjor | 
impurities. Mine samples generally represent the best-quality coal that could 
be produced. In contrast to mine samples, tipple and delivered samples 
represent coal that actually has been mined, and their analyses my show either 
lower or higher values than mine samples of the same coal, depending on treat- 
ment and preparation after mining. 


Of the thousands of analyses accumlated by the Bureau of Mines, most are 
of either tipple or delivered samples and represent the coal after it has been 
mined. Any average calculated from this aggregate of data will, cca a 
reflect coal that has been Produced, and not unmined coal in situ. 


The method of calculating an average from the basic data also will have 
considerable influence. If there are three seams of coal in a county, the. 
average analysis for the county is not necessarily the arithmetic mean of 
analyses of the three individual seams. For a probable average of unmined - 
coal, the B,t.u. values of each seam should be weighted in proportion to the 
unmnined reserves of each seam. In similar mnner, an average for past pro-. 
duction should be weighed according to the past production for each seam. | 
Figures for coal reserves are only estimtes based upon geologic evidence and 
its interpretation. Production records are mich more accurate than estimated 
reserves, although detailed production records for individual seams oy 
counties are very few. 

Technically, the most accurate method would be to derive a-county average 
for each renk of coal by weighting the B.t.u. value for each seam by its. 
production in tons. The county averages would then be weighted according to 
the total production for each county to obtain a State average. Similarly, 

& national average for each rank would be computed from the State averages 
by weighting them according to the State production. 


Unfortunately, detailed production records for the seams within a county 
are not available , except in Alabama, Maryland, Ohio, and West ea 


METHODS USED IN THIS PAPER 


The ae hegteaceieeat B.t.u. value for individual coal seams by rank 
and by counties was taken from Bulletin 446 and Data Book 7. (This Data 
Book, which covers Iowa, Missouri, Kansas, Arkansas, Oklohome, and Texas, 
contains data not available when Bulletin Lu6 was originally compiled.) If 
there were more than one seam of coal of the same rank within a county, the 
arithmetic mean of the several B.t.u. values was taken. as representative of 
that county. This typical B.t.u. valuc was then weighted (mltiplied) by 
the production in tons for that. county in 1944, as given in the Bureau of Mines 
Minerals Yearbook. The sum of the products obtained was divided by the total 
State production, which gavé the average "as-received" B.t.u. for the State. 
Similarly, the average for each State was weighted according to its production, 
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and the national average for each rank of coal was determined. In some- 
instances, counties within a State had no analyses but reported. productien, 
and vice versa. . Such counties were omitted. If a coal seam exhibited two or 
more ranks within a county, an attempt wes made to split the seam accordingly, 
if feasible; if not,.1t was not considered. These instances were few and” ~~ 
relatively insignificant. To show Pennsylvania anthracite on the same run-of- 
mine basis as the other coals, its various sizes. (egg, stove; etc.), by «= 
regions, were consolidated 5. a run-of-mine basis. by first weighting the .: 
average B.t.u. content of each size by its percentage of total production for 
1044, as given in the Minerals Yearbook. The regional averages were then — 
calculated for a State euerneo PS . @ ON bas 


- COMPARTSON OF METHODS 


.One weakness of the method used has already been discussed on page 2. 
In using the arithmetic mean as the average of all the coal seams in a county, 
there is a possibility of serious error. Such an error will reflect approx- © 
imately the range of. the seam averages, for the arithmetic mean wa be greatly 
distorted by extreme values. 


Comparison of the most accurate method, technically, and the method used 
in this paper was mde for the four States for which production records by ~ 
seams, for each county were available. The eed rounded to the closest 10 
B.tou., are, shown in. table 1. 


The national averages were then redetermined, .using the : averages shown 
in method 2 of table 1. . There was no appreciable difference in ‘the national 
averages, but the second compilation, in which the more accurate averages — 
were used,. for these. four States, was retained. For all other coal- -producing © 
States, method 1 of table 1 was used from necessity. The national averages - 
by rank, rounded, to the closest 50 B. t.u., are listed in table 2, colum ls 
Colums ‘a 3, 4, and 5 are values published in previous years and are shown | 
here for comparison. 


STATE AVERAGES 


Table 3 lists the State averages used in compiling the national averages 
of table @. For comparison, a somewhat similar list compiled about 10 years 
ago is shown in colum 2. However, the-averages in colum 2 of table 3 are © 
based upon analyses of mine samples exclusively, although they were calculated 
by weighting representative panes ite ee Gounnece oe ‘to the production 
of each county at Shae t time - (1936). $a 


“DISCUSSION OF BESULES 


. In. addition to the iinitatiene 4mposed a5 the | lack or rr ‘data - 
(gee ‘table 1), the. averages in tables 2 and 3 do not purport to show the B.t.u. 
content of a particular coal. Individual-analyses of specific coals or sized 
of coals may’ be higher or lower than. the. values indicated: in table 2. It : 
should be emphasized. that the averages compiled are approximtions of the eat 


content of the various ranks of coal that have been produced in the United 
States, 
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., Undoubtedly., tables 2.and.3 will be revised when newer typical analyses... 
are compiled, as the quality of mined coal will fluctuate over a period of 
years. A “buyer's market” will tend to raise the quality of coal produced, 
whereas in a "seller's market" (for example, World War II), ash content 
increases and heat value decreases, A similar effect could be produced by 
exhausting the better coals’ in 2 mining district and subsequently producing 
from dirtier coal beds. -It has been estimted that the ash content of coal 
used as locomotive fuel by one railroad increased from & to. 10 percent in 
1940 to 12 to 14 percent in 1947 .3/ Deterioration in quality also has been 
reported for various raw coals from the Raton Mesa region of Colorado and 
New Mexico, where ash content has increased from approximately 13 percent 
in 1940 to 18 percent in 1947. This has so effected the washing of these 
coals that the ash content of weshed coal has risen from 9 percent in 1940 
to 11 percent in 1947,4/ In contrast, a comparison of Illinois coals, both 
raw end washed, from 1912 to 1947 indicated no significant changes .5/ Although 
these and other considerations are recognized, it is ‘beyond the scope of this: - 
paper to attempt any practical evaluation of them. 


3] Payne, hae C., Coal on the Locomotive Front: Coal Age, December 1947, 
PD. [4+-70. 

Price, J. D., and Bertholf, W. M., Coal Washing in Coloredo and New Mexico: 
A.IM.E. Tech. Paper 25h8R , Mining Engineering, vol. 1, No. 4, April 
1949, pp. 99-108. 

5/ Fraser, Thomas, and Crentz, William L., Effect of Mechanical Mining on 
Preparation Plant Product: Min. Cong. Jour., December 1948, pp. 41-43. 
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5 used for Staté averages’ 


f FORAGE TS BEES —— T Ditterence ih 


wer ena “Method. 1.7/ Methoa 25/ B.tous; method 2 

- Sor, AV. "es - ‘| . Ave’ "as -| compared to 

State 7 Renk . recta, " B.t.u. | rec'd.” Bits. method 1 
_ Alabama ....- | Meds-vol. bits +g 500 ** 13,930. I. x §e30 
| | High-vol. bit. 13',430 13 ,220 . --210 
All bit. : 13, 4ho 13 ,230 ; +. 9210 
Maryland .... cee ee or 13 ,460 13,750 |... 4290 
|Med.-vol. bit. 13 ,320 - 13,440 ° =| . = #120 
ALL bit | 13 ,4.00 (13,630. . | 4230. 
Ohio eeoeceeeeen | High-vol. fos be ree 12 ,560 12 ,640 | 480 

| 

West Virginia Low-vol. bit. | 14 340 14,380 +40 
'Med.-vol. bit. | 14,320 14,410 +90 


All bit. 13,970 13 ,950 -20 


1/ Based upon arithmetic mean of typical values within county. 
=. / Calculated by weighting typical values of each seam by its production by 
counties. Production data taken from:. 


(a) Alabama, Annual Statistical Report, Fiscal 
Year 1943-1944, Dept. of Industrial Relations, 
5. 106s 


(bo) Twenty-third Annual Report of Maryland Bureau 
of Mines, Calendar Year 1945, p. 13. 


(c) State of Ohio, Annual Coal Report and Non-Metallic 
Report, 1945, pp. 20-21. 


(d) State of West Virginia, Annual Report of the 
Department of Mines, 1945, pp.. 140-142. 
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TABLE 3. - Averag : "ag received” B.t. -values, by States 


= State 
Alabama 


eessaeorvegneepe 


Arizona ieee eae 


Arkansas eceeeseseceos 


Geideads peeiceaans 


Georgia” CCC TOLER OE 


T1linots Ceecasevecegce 


' Indiana neNiGaee ealeas P 


Iowa Sl a da Ra i | 


Kansas Coc cecccooacas 
Eastern Kentucky ...- 
Weetern Kentucky ae ee 
Maryland .ssccpecvece 
Michigan Seeeeaeaeens 
MisSOUrL ..ccececcece 


Montana ane ceeeatties 


New Mexico eecoce oe 


North Dakota oovecgen 


Ohio COCO eHCOrQroeoeE . 
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Med.-vol. bit. 
High-vol. bit. 
All bit, 
Subbituminous 
Low-vol. bit. 
High-vol. bit e 
Subbituminous 
Lignite 
| Low-vol. bit. 


High-vql. bit. 


 High-vol. bit. 


High-vol. bit. 


Subbituminous 


Bigh-vol. bit. 


Bigh-vol.. bit. 


Low-vol. iat e 
Med e -vol e ‘pit ° 


High-vol. bit. 
High-vol. pit. 
High-vol. bit. 


Subbituminous 
Lignite 


High-vol « bit, 


Subbituminous 


| Lignite 


High Vola-bit. — 


High-vol, bit. 


1 


ee ae ee eee 
pAv., Bot.u. | Range* 


13', 930 
13 ,220 
13,230 


10,410 


13,780 


12,420 
10,210 
7,130 


14,080. 


11,250 


11,520 — 


9,940 
9,160 


12,340 
13 ,680 


12,160 


13,750 
13,4h0 


13, ” 630 
11,500 


11,320 


10,650 . 
8,900 . 


6,590 


12,410 . 
9,520 


6,990 


12,640 


13,,520-13 , 980 
12 ;290-14 °430 


2 290-14, 430 


oo. oa . 
ere ret ee aire nena ES A TT Te j 


= 
~ 


( 


13 360-14 ,140 


11,,4-70#13 230 
8 ,650-11,510 
6 ui op) 


oe 900-14, 250 


10 ,500- 3, 030 
12,,350- {1,730 
9 eb 19 


11170413, 500 
12 ,790=13-,880 
10 830-12 ,780 
12 600-13 5970 
13 ,080-13 ,640 
12 ,600-13 ,970 


- 8 ot 


10, oho-12, 800 


10 210-10; 870 
| 8, ce 8, a 


10,9503, 070) 


6,400- 7,590 


11,440-12 ,960 


TABLE 3. - Average “as received” B.t.u. values, by States (Cont'd. ) 


State 
Oklahoma @®eeoeeeoe@weesds se 


OFEBON eccceacseccecs 


Pennsylvania eecoeoccee 


TEMNESSCE ceccecesece 
Texas Coe woeeeoneveeveoed 
Utah @coaveoevevervevseoeen 


Virginia @eeoenee0e8G086 @ 


Washington ..sscccoees 


West Virginia ...cece 


Wyoming eeoreceocesercor 


All United States ..; 


Rank 
low-vol. bit. 
Med.-vol. bit. 
High-vol. bit. 
All bit. 


Subbituminous 
Anthracite 
Low-vVol. bit. 
Med.-vol. bit. 
High-vol. pit. 
All bit. 
High-vols bit. 


Lignite 


High-vol. bit ‘ | 


Low-vol. bit. 
Med.-vol. bit. 
High-vol.. bit. 
All bit. 


High-vol. bit. 
Subbituminous 


Low-vol. bit. 
Med .-vol.bit. 
High-vol. bit. 
All bit. © 


High-vol. bit. 


‘Subbituminous 


All coal 


i -Values calculated for this paper. 


Ree: SEE nGeeeEe ee E7-:.: 
13,640. - we 3 a onan 
14,210 - 13,430 
12,710 | 11,390-13,730 i 
12,910 

8,960 = - 
12,730 | 12,510-12,840 | 13,300 
13 ,460 12 ,320-14 ,010 - 

13 ,780 13 ,420+13 ,850 - 
13,460 12 ,650-13 ,870 : 
13,520. 12 ,320-14,010 | 13,950 
13,460 | 12,880-13,940 | 13,820 

7,860 7,630- 8,090 7,600 
12,970 10,390-13,040 | 12,900 

|. 12,000 — | 3 
14,410 14 380-14 ,4ho - 
14,030 13 ,500-14 ,230 - 
14,210 12,000-14 ,4h0 | 14,350 
11,550 10 350-12 ,190) 

8,370 | 7,970- 8,720f | 124900 
14 ,380 13 ,060-14,760 - 

14,410 | 13,450-14,890 | - 

© 13,720 12 ,420-14 ,670 - 
13,950: 12 ,420-14 ,890 ‘ak 
11,680. | 10,290-12,650 | 
9,020 | 7,840- 9,530/-| 124620 

“13,000 : “ E 


2 ~Mechanization, Employment, and Output per Man in Bituminous Coal Mining: 
W.P.A. Report No. E-9, vol. Ts 1939, De 53. 


*Range of county averages, except for Pennsylvania anthracite, where range is 


by regions. 


**Based upon representative analyses of mine samples only. 
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COMPILATIONS OF COAL ANALYSES FOR SALE 


“BY GOVERNMENT PRINTING — OFFICE 
(As of April 1, aa 


Bureau of Mines’ Technical Papersi 


' Analyses 


Analyses 
Analyses 
Analyses 
Analyses 
Analyses 


Analyses 


Analyses 
Analyses 
Analyses 
Analyses 


‘Analyses 


Analyses 
Analyses 
Analyses 


‘Analyses 


Analyses 


of Ohio Coels 


Name | 
of Alabama Coals 
of Alaska Coals 
of Arkansas Coals 
of Colorado Coals 
of Illinois Coals 
of Indiana Coals 
of Iowa Coals 
of Kansas Coals -. 
of Kentucky Coals 
of Kentucky Coals 
of Maryland Coals . 
of Missouri Coals 


of Montana Coals 


of New Mexico Coals 


ame, ae ee ea 


rk ee 


of Oklahom Coals 
of Pennsylvania Bituminous Coals... 


Supplement to No. 590 


- Analyses 


Analyses 
Analyses 
Analyses 
Ane lyses 
Analyses 
Analyses 


of Pennsylvania Anthracitic Coals 

of Tennessee Coals - 

of Tennessee Coals (Including a 
of Utah Coals . 

of Virginia Coals . 

of Virginia Coals 

of Washington Coals 


Supplement to No. 491 


Analyses 


Analyses 
Anolyses 


Analyses 
Oregon 
Analyses 


of West Virginia Coals 
of West Virginia Coals 
of Wyoming Coals | 


eo @€ 2 F & © OFS & * 


Conls 


of Michigan, North Dokota, South Dakota, and 


Texas Coals 


*--Out of “print But datlable For reference in wa kdintcl Gan’ public 
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Typical Analyses, Bituminous Coel; 


Data Book, 


Data Book, 


Data Book, 


Data Book, 
Data Book, 
Data Book, 


Data Book, 


Bulletin 446 
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Vol. 1 


Vol. 2 


Vol. 3 


Vol. 
Vol. 


) 
Vol. 6 
T 
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Districts 7 and 8: Southern W. Va., Va., Eastern 
Ky., Tenn., and N. Car. 


District 1: Eastern Pa., Md., and W. Va. 


Districts 2, 3, 4, 5, and 6: Western Pa., Northern 
W. Va., Ohio, and Mich, 


District 13: Ala., Ga., and Tenn. 

Districts 10 and ll: Ill. and Ind. 

District 9: Western Ky. 

Districts 12, 14, and 15: TIowe, Ark., Kans., Mo., 
Okla., and Tex. 


Typical Analyses, United States and Alaska. 


Pas ae 


